Madelung deformity is rare, accounting for 1.7% of congenital anomalies. The treatment is essentially surgical and several techniques have been described. We report the result of a case treated in an adult patient by a double osteotomy of the radius and ulna. The patient is satisfied.
Introduction
Madelung's deformity was described in 1878 as a "rarely symmetrical, predominantly feminine", spontaneous and progressive "wrist subluxation of the wrist" [1] . It is rare and represents 1.7% of congenital anomalies [2] . The treatment is surgical and several techniques have been described [3] [4] [5] [6] [7] . The cuneiform osteotomy of distal radius reversal (OCR) associated with an osteotomy subtraction of the ulna gives a good result [1] . We report a severe case in a patient treated by this technique with a good result.
Case Report
Miss OC 21 years of right laterality, no particular antecedents, consulted 2014 for a double discomfort: an esthetic discomfort by a deformation of the right forearm, and of the right wrist and a discomfort during the practice of the sport and the performing daily tasks due to pain. Symptomatology had been evolving for several years. On clinical examination, there was a posterior projection of the ulnar head on the right associated with palmar carpal discharge and curvature of the radius (Figure 1 ). The patient was clinically evaluated at the level of pain using the Visual Analogue Scale and level is 0 to 10 cm, the gripping force of the Jamar dynamometer in kg and the articular amplitudes using a goniometer in degrees ( Table 1) .
The radiography of the forearm and wrist, frontal and profile incidence, revealed the injuries characteristic of the Madelung Deformity ( Figure 1) . We first performed a wedge-shaped osteotomy of the radius reversal (OCR) [1] , then an osteotomy (shortening and subtraction) at six centimeters from the ulnar styloid to remove the persistent ulna-carpal conflict ( Figure 2 ). The amount of ulna to be resected was previously calculated on the preoperative radiographs so as to reduce the ulnar variance to zero. The whole stabilized by two plates in compressions ( Figure 3 ). The wrist was immobilized postoperatively with a six-week 
Discussion
A number of anatomical changes occur in the Madelung deformity resulting in biomechanical alterations leading to a limitation of movements, a decrease in grip strength, aesthetic discomfort and often pain [8] . The treatment is surgical; several techniques have been described [9] . The cuneiform reversal osteotomy (OCR), which we have used, makes it possible to reorient the radial glenus by modifying as little as possible the overall length of the radius. Its principle is the reversal of a bone wedge taken in situ with a base cut on the excess bone cortices [10] . It associates a subtraction on the surplus cortices and an addition on the deficit corticals which gives it an incomparable power of correction in the three planes of the space [1] . This results in a significant improvement in wrist aesthetics, joint mobility and radiological parameters [1] . Surgery was performed under general anesthesia with brachial tourniquet.
The approach was the lateral face of the radius, to better expose the dorsal and ventral sides of the radius and to protect the sensory branch of the radial nerve as well as the radial artery. The distal end of the radius approached on the dorso-radial slope was largely exposed by the longitudinal incision and then the detachment of the periosteum and the disinsertion of the brachio-radialis tendon.
The osteotomy isolated, between two cutting planes on the distal radius, the oscillating saw. The circumferential bone wedge whose base is taken from the excess radial and dorsal cortical bone, leaving the thinnest part of the corner, a thickness of about 1 mm. The bone wedge was then turned over and incorporated into the osteotomy focus to provide a closure on the excess cortices and an opening on the deficit cortices, ensuring perfect contact of the bone section slices to reorient the radial glenoid. Osteosynthesis was provided by a targeted plate, modeled to apply on the ventral cortical while respecting the dorsal discharge of the epiphysis induced by the incorporation of the graft. The plate was fixed by screws on either side of the osteotomy chamber. The shortening osteotomy of the ulna was done by cylindrical subtraction in the diaphyseal zone at the distal third, and then synthesized by a plate with two cortical screws on either side of the osteotomy focus. Watson et al. [3] proposed a technique based on the same principle of combined "open-close" osteotomy. This osteotomy diverges on a fundamental point compared to our technique since the wedge is not circumferential on the whole of the metaphysis, but one half of the epiphysis. The result is a correction in the frontal plane only, since the authors reintroduced the wedge taken from the radial half into the ulnar half of the osteotomy [3] . OCR more proximal than Watson et al osteotomy avoids aggression directly from the distal radioulnar joint and allows the dorsal tilting of the radial epiphysis which will thus join the ulnar head [1] . With regard to addition osteotomy with a free trapezoidal bone graft, described by Murphy et al. in 1996 [6] and modified by de Paula et al. [7] theoretically allows to restore the length of the radius and to reorient the radial glenoid. However, it requires often difficult intraoperative maneuvers and remote engraftment (iliac crest). When the correction is insuffi- gives good results, especially on strength, mobility and appearance of the wrist but aggravates the brevity of the antebrachial segment, which accompanies the deformation of Madelung. Radial closure osteotomies, described in particular by
Ranawat, have the disadvantage of shortening the radius, which increases the length difference between radius and ulna, reinforcing the long ulna syndrome [11] . Harley et al. [4] proposed a domed radius osteotomy with Vickers and
Nielsen ligament resection. This technique allows to keep the length of the radius and to reorient the radial glenoid in the three planes of space. However, his very intuitive planning seems to us his main limit. Ulnar shortening osteotomy can only be relevant when the dominant clinical picture is that of an ulnar impaction syndrome due to a long ulna associated with an epiphyseal deformity
[12] [13] , which was the case in our patient. It relieves the pressure in this compartment while tightening the internal structure of the ligament [9] . The OCR associated with a subtraction osteotomy of the ulna seems to us easier technically because without maneuver of force, nor bone removal at a distance and allows significantly improve the patient's daily life. We insist that this technique should be reserved for the severe forms of the Madelung Deformation, for which aesthetic and functional complaints are important.
